SNS Vacuum Control and Interface %\\FZSNS

SNS Vacuum Control and
Interface

Part |. Review on proposed common SNS Vacuum Control System Architecture
and Standardization Consideration
Part Il. SNS Ring Vacuum Control System Configuration and Control Software
Development Status

Johnny Tang
Brookhaven National Laboratory

SNS Vacuum Instruments Interface and Control Workshop, August 15 -16, 2000, ORNL

1



Standardization Benefits — /NS
=~

e To share software and hardware resources among the SNS
collaborating labs

e T0 minimize the number of PLC or device controller manufactures
and models

e« To avoid redundant effort to develop control software

e To reduce operation effort to support multiple PLC or device
controller models

e To obtain the best pricing by pooling of orders
e To concentrate efforts to develop best practices
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Proposed SNS Vacuum Control System Architecture
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Proposed SNS Vacuum Control System Architecture - Features
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Proposed SNS Vacuum Control System Architecture - Features
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Local Control Capability
» Ethernet or 10C temporary down will not impact on vacuum interlock system and vacuum - Features %_\\ﬂZS NS
=~

system operations
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Standardization at OPI /NS
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Standardization at EPICS Database & device drivers

_ /NS
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Sun Workstation PC/NT
Ethernet « Implement vacuum device special record
| types, such as lonPump record, Guage record
10C uP (Power PC) v for modular approach
VME/ControlNet Module 9 A
— (SST5136.CN-VME) * Use same device controller remott_a interface,
VME/ControlNet Module  |— such as RS485, to share EPICS device and
1 ControlNet (SST5136-CN-VME) driver support
< 7-slots > 2nd 7-slots rack — Jix
| | | | Example of a lon Pump
x
= [ad
mommee oo §’ 5 sl s N @ More _ « Set On/Off (0)
' [ Local OPI RS: 2 |8 G|16|s|5|2|d O ControlLogix » OnLine/OffLine Status (1)
i oca =
! P Eg B8 |3 |B|8|3|8 8 modules « HV On/Off Status (1)
! - | ol S| S|S |55 S —
! |_PC/NT Windows : ! ! ! ! « Start/Protect Mode Status (1)
i For Diagnostics i ’—‘ |_, \Q_' « Two Set-point On/Off Status (1)
e ' ' L b Interlocks  Pump Pressure Readback (1)
— GC | IPC « Pump Current Readback (1)
| | | | A/RS 485\‘ * Pump Voltage Readback (I)
— GC | | IPC SR IS A
' i DL
L] | | | ! P |
: ! : L
| : | | SNS
Y ¥ V] L Tunnel
TMPC RGAC TMPC RGAC
v | | ‘
Guages lon Pumps Turbo Pumps RGAs Gate  Guages lon Pumps Turbo Pumps RGAs
Valves

SNS Vacuum Instruments Interface and Control Workshop, August 15 -16, 2000, ORNL 8



Standardization at Rack Configuration

>

=5
Control
Room

TaA 2nd \/NMENNC

Local OPI

OPI OPI
Sun Workstation PC/NT Windows
Ethernet
[
10C uP (Power PC) \/
VME/ControlNet Module
= (SST5136-CN-VME)
VME/ControlNet Module [——
ControlNet (SST5136-CN-VME)
< 7-slots > < 2nd 7_slots rack —
x . v 0
- _Ig E o0 S S > % om M )
" B |I&81&|s|s|al|ld 5 ControlLogix
R legl s s lslslels] |8 modules
1 QO | ™~ N~ N~ N~ N~ N~ l:|
PC/NT Windows | ! Ouw| < | = | = | | =] . . . !
! [l [ A A |

Standardization at Rack Configuration

* Use same size of ControlLogix rack (7-slot)

 Use same ordering from L to R for ControlLogix
modules or Flex I/0O modules installations
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Vacuum Device Objects /NS

lon Pump (IP
Cold Cathode Gauge (CC)
) * Set On/Off (O)
Thermocouple-type Gauge (TC) * High Voltage On/OfT (O) « OnLine/OffLine Status (1)

. i « Set Trip Point Level (O

Pressure Reading (1) p ©) + HV On/Off Status (1)
« Set-poi « Pressure Reading (I

Set-point Level Readback (1) _ g() « Start/Protect Mode Status ()
« Relay Contact Status (1) * Set-point Level Readback (1)

* Two Set-point On/Off Status (1)
* Relay Contact Status (1)

* Pump Pressure Readback (1)

* Pump Current Readback (1)
KZX * Pump Voltage Readback (1)

Sector Valve (SV)

* Open/Close valve (O)
* Reset to clear fault (O)

« Valve Open/Close Status (1)

ControlNet

Device &
Driver support

SNS Vacuum Instruments Interface and Control Workshop, August 15 -16, 2000, ORNL 10



Device Control Interface

Vacuum Instrument Controller Interface Survey

=N

Interfaces Available

Discrete | RS-232 || Device |IEEE
Equipment Type Vendor & Model No. & RS-422 Net 488 Comments
analog | RS-485
1/0
lon Pump Controller Varian MultiVac X X Probably meets RHIC spec
Physical Electronics X X Probably meets RHIC spec
(PHI)
Vacuum Partial MKS / Pfeiffer / Leybold ? X RS-485 (per RHIC spec).
Pressure Analyzer Could not find on web
Vacuum Gauge Varian Multi-Gauge X X Probably meets RHIC spec
Controller MKS Type 146 Cluster X X Probably meets RHIC spec
Gauge
Pfeiffer MaxiGauge X X Probably meets RHIC spec.
Not much info on web
Granville-Phillips Series X X X | Spec’ed in LANL cost
360 Stabil-lon estimate
Turbo Pump Controller | Varian X X Probably meets RHIC spec
Pfeiffer ? ? RS-485? Not much info on
web
Leybold ? ? Couldn’t find enough info on

web
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SNS Ring Vacuum Device Counts — /SNS
=~

SNS Ring Vacuum Devices

SV | CC | TC | GC | IP | IPC |[TMPs | RGAs

HEBT | 5 |11 | 6 6 | 20 | 10 3 0
RING | 8 |16 | 16 | 8 | 42 | 21 8 8
RTBT | 4 | 10 | 6 5 |12 | 6 2 1

TOTAL | 17 | 37 | 28 | 19 | 74 | 37 15 9
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SNS Ring Vacuum Control System - Configuration

» 3 10Cs (one for each section, HEBT, Ring and RTBT
during the commissioning) — one 10C would be enough for
operation

* 4 ControlLogix 5500 systems (HEBT - 1; Ring — 2;
RTBT - 1)

« 3 ControlNet Networks (HEBT - 1; Ring—1; RTBT - 1)
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SNS Vacuum Control System - ControlNet — /SIS

Glhtewet

ControlNet

ControlNet Status Lo

MACID: 2 Flex IO
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SNS Vacuum Control System - OPI

EPICS OPI Prototype for SNS Vacuum Control

Operator Interface for SNS Vacuum Instrumentation Controls
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SNS Vacuum Control System - OPI — W/SNS
==
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